tions, and in what follows each subject has accordingly been taken up as an independent article, with its clauses numbered consecutively.
The following general requirements for sewers arc based primarily on the specifications prepared by the authors in collaboration with J. B. F. Breed, Chief Engineer of the Commissioners of Sewerage at Louisville, Ky., under which about 85 contracts were executed and about $3,300,000 spent, without any successful attack being made on them. As some of the contracts were taken at low unit prices, it is reasonable to assume that the stipulations were scrutinized minutely by numerous competent critics searching for every point of attack .where there was any prospect of success. In addition to these Louisville specifications, the specifications prepared by E. J. Fort, Rudolph Hering and A. J. Provost, Jr., which were printed in the 1912 "Proceedings" of the American Society of Municipal Improvements, and the "Standard Specifications for Construction of Main and Branch Sewers" of the Philadelphia Bureau of Surveys have received special study, and the requirements of a number of cities regarding certain features have been obtained. It is believed that the following techical specifications reflect as well as practicable the present state of the art of American sewerage practice.
There are certain omissions which will be evident at once to the experienced engineer. One of these omissions is the absence of any cast-iron pipe specifications, which is clue to the possible revision of the specifications of the New England Water Works Association and American Water Works Association for the purpose of bringing them into practically complete harmony. Neither are there any specifications for pavements laid over sewer trenches after the latter are filled, because such specifications have to be drawn in most cases to meet the local conditions of every street. The most important thing to specify is the thorough consolidation and rolling of the subgradc, so as to prevent any settlement of the backfilling after the pavement has been relaid. As the torn-tip pavements are usually somewhat worn, it will be impracticable in most cases to replace them with a strip of pavement of the original height of the old work, as that would leave a ridge running along the roadway. The authors' experience leads them to believe that usually the safest way to avoid controversy is to require the contractor to "reconstruct" torn-up curbing arid roadways in accordance with the drawings and the lines and grades given by the Engineer. To emphasize further that reconstruction is contemplated, the authors require the contractor to replace or replenish with new materials of